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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On March 5, 2008, .at 2:43 p.m. CST, an automatic reactor scram occurred while the plant was
operating at 60 percent power. The scram signal was initiated by high steam pressure in the reactor,
and all control rods inserted as designed. The initial pressure transient caused the automatic actuation
of nine main steam safety-relief valves. Reactor water level momentarily decreased to Level 3
immediately following the scram, resulting in the automatic closure of the containment isolation valves
in the suppression pool cleanup system. Reactor pressure and water level were promptly stabilized
following the initial transient. A malfunction in the main turbine control system resulting from a loose,
oil-contaminated electrical connector apparently produced an errant turbine speed error signal. This
signal caused a closure of the turbine control valves, resulting in high reactor steam pressure. The
connector was cleaned and reassembled. -A preventative maintenance task will be developed to
inspect this and similar connectors periodically. This event is being reported in accordance with
10CFR50.73(a)(2)(iv)(A) as an unplanned actuation of the reactor protection system and the pnmary
containment isolation system.
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REPORTED CONDITION

On March 5, 2008, at 2:43 p.m. CST, an automatic reactor scram occurred while the plant was
operating at 60 percent power. The scram signal was initiated by high steam pressure in the reactor,
and all control rods inserted as designed. The initial pressure transient caused the automatic actuation
of nine main steam safety-relief valves. Reactor water level momentarily decreased to Level 3
immediately following the scram, resulting in the automatic closure of the containment isolation valves .
in the suppression pool cleanup system. Reactor pressure and water level were promptly stabilized
following the |n|t|al transient. There were no safety related systems out of service at the time of the
event.

This event is being reported in accordance with 10CFR50.73(a)(2)(iv)(A) as an unplanned actuation of
the reactor protection system and the primary containment isolation system.

CAUSAL ANALYSIS

Following the event, a cross-discipline team, .including a vendor representative, was assembled to
investigate the cause of the scram. Data from the emergency response information system and the
plant process computer were collected for analysis.

“The main turbine electrohydraulic control (EHC) (IT) system comprises three major subsystems — the
speed control unit, the load control unit, and the valve flow control unit. The speed control unit ~
compares actual turbine speed with the speed reference, compares actual acceleration with the
acceleration reference, and provides one speed error signal to the load control unit.

The load.control unit combines the speed error signal with the load reference signal to determine the
de5|red steam flow signals for the main turbine stop valves, control valves, and intercept valves.’
Fmally, the valve flow control unit posmons the approprlate valves to obtain the desired steam flows
through the turbine.

The speed control unit has two loops — the primary speed sensor loop and the backup speed sensor
loop. These loops are nearly identical with the exception of the acceleration amplifier signal being
added to the speed amplifier signal for the creation of the speed error signal. During normal operation
with no acceleration, the speed error signal should be zero or slightly negative regardless of load.

A detailed sequence of events leading up to the scram was assembled from the computer data. At the
onset of the event, the speed signal appears to have momentarily dropped out. This condition would
not have, by itself, led to the conditions that resulted in the scram. However, the drop-out was
intermittent, and when the signal returned, the logic sensed this as a step increase indicative of a
turbine over-acceleration, resulting in the high speed error signal. The system subsequently
commanded a control valve closure. The closure of the control valves caused the high steam pressure
condition in the reactor, resulting in the reactor scram signal.

Troubleshooting of the EHC circuits was conducted, which identified an abnormal resistance across the
primary speed probe. The impedance reading through primary speed sensor pickup was approximately
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130 ohms, as compared to an expected value of 80 ohms. During removal of speed sensor pickup,

- impedance dropped to within the normal range. This response indicates that vibration could have
affected the connection in the same manner, causing the primary speed sensor signal to momentarily
drop off, then return to normal. The most probable cause of the false speed error signal was a loose,
oil-contaminated Amphenol connection (**CON**) in the primary speed probe pickup circuit, allowing for
an increased impedance and intermittent loss of the pickup signal.

Additionally, the team noted that the speed pickup and connector assembly operate in a hot, high-
~ vibration, oily environment. There is no periodic inspection of the connectors to ensure that oil
contamination or corrosion are not potentially leading to a faulty connection.

CORRECTIVE ACTIONS TO PREVENT RECURRENCE

The investigation team developed the following actions to prevent recurrence. These items are being
tracked in the station’s corrective action program.

1. Establish a preventative maintenance task (effective until the installation of a planned digital EHC
upgrade modification) for the inspection of the speed probes and connector for oil contamination,
pin/receptacle deformation, connector tightness, corrosion, and electrical re3|stance of the completed
assembly.

2. The cable assembly will be scheduled for replacement in a future outage Replaced cables will be
inspected for- addltlonal fault identification.

3. Review and/or update maintenance procedures for tightening electrical connectors, and for using a
thread-locking compound to secure connector used in severe environments

PREVIOUS OCCURRENCE EVALUATION

No reactor scrams at River Bend Station have occurred in the last five years as a result of the same
failure mechanism that caused this event.

SAFETY SIGNIFICANCE

All safety related systems operated as designed during the scram. There was no actuation of the
standby diesel generators or the emergency core cooling systems. This event was of minimal
significance with regard to the health and safety of the public and plant personnel.

(NOTE: Energy Industry Component Identification codes are annotated as (**XX**).)
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